Sinonasal cavernous hemangioma is a rare condition that usually affects the lateral wall of the nasal cavity. We report the case of a 77-year-old man who presented with severe epistaxis, nasal congestion, and olfactory dysfunction. Endoscopic examination of the nasal cavity revealed the presence of a red-blue tumor that had almost completely filled the nasopharynx. Preoperatively, it was difficult to distinguish this lesion from a juvenile nasopharyngeal angiofibroma. During endoscopic surgery, the tumor was found to originate in the left olfactory cleft, and it had a long peduncle that contained blood vessels. Postoperative histopathologic examination indicated that the mass was a cavernous hemangioma. To the best of our knowledge, this is the first case of an olfactory cleft cavernous hemangioma and the first case of olfactory cleft disease associated with a cavernous hemangioma to be reported in the Englishlanguage literature.
Introduction
Hemangiomas are common lesions of the head and neck. They are classified histologically as capillary, cavernous, or mixed. 1 Although the cause is unknown, microtrauma and hormonal factors have been implicated in their etiology. 2 Hemangiomas occurring in the nasal cavity are not common. When they do occur, they are usually located in the nasal septum, and they are usually of the capillary subtype. 3, 4 Cavernous hemangiomas of the nasal cavity usually affect the lateral wall. [5] [6] [7] In his article, we describe a case of pedunculated cavernous hemangioma that originated in the olfactory cleft. We provide details on the diagnosis and management of this lesion, and we review the pertinent literature. To the best of our knowledge, this is the first case of an olfactory cleft cavernous hemangioma and the first case of olfactory cleft disease associated with a cavernous hemangioma to be reported in the Englishlanguage literature.
Case report
A 77-year-old man who complained of sudden serious nosebleeds with a loss of about 400 ml of blood was referred to our hospital. His bleeding stopped gradually after administration of ephedrine in the emergency room.
The patient had a 2-year history of olfactory dysfunction and progressive bilateral nasal obstruction. He had no previous history of nasal bleeding. He did not complain of headache, running nose, or vertigo. He did report that he had been diagnosed with non-insulindependent diabetes 7 years earlier, and that he was able to maintain reasonable control of his glucose level. His family history was unremarkable, and his general physical condition was good.
Endoscopic examination revealed the presence of a red-blue mass in the nasopharynx that bled easily when touched (figure 1, A). The mass had almost completely filled both posterior choanae ( figure 1, B ). The patient was unable to identify the odor of 70% alcohol or pure castor oil when his eyes were closed, indicating olfactory dysfunction.
Computed tomography (CT) demonstrated that the mass involved the posterior nares and nasopharynx, with clear boundaries at the nasopharyngeal wall (figure 2, A); the CT value was 57 HU. With contrast administration, CT revealed only a slight enhancement of the mass ( figure 2, B) ; the CT value was 69 HU. The pharyngeal recess, parapharyngeal space, and paranasal sinuses were normal, and no bony erosions were found. The results of laboratory tests-which included a complete blood count, serum electrolyte measurement, and coagulation studies-were within normal ranges.
Endoscopic surgery was planned to excise the lesion, with the patient under controlled hypotensive anesthesia. Preparations were made for a blood transfusion in the event of significant blood loss. During surgery, we discovered that the tumor had originated in the left olfactory cleft and that it was attached by a 2-cm peduncle that contained blood vessels. The peduncle was cut with bipolar coagulation forceps, and the tumor was removed in its entirety (figure 3). Since there was virtually no intraoperative blood loss, postoperative nasal packing was not required. Follow-up CT 3 days postoperatively showed no evidence of any residual mass (figure 4).
Histopathologic examination of the specimen revealed large cavernous spaces filled with blood and lined with flattened endothelial cells (figure 5). The final histopathologic diagnosis was a cavernous hemangioma. Postoperatively, the patient's nasal obstruction resolved, and his ability to detect noxious odors returned. No recurrence of the tumor was found at the 6-month follow-up examination.
Discussion
Hemangiomas are vascular tumors, although some pathologists classify them as malformations. 8 Capillary and cavernous hemangiomas are histopathologically characterized by the presence of thin-walled vessels with a flattened endothelium, but the two types differ in the caliber of the vessels involved. Capillary hemangiomas are characteristically very small, whereas cavernous hemangiomas are typically described as dilated blood-filled spaces. 9 Although their etiology remains unclear, most investigators agree that these benign vascular tumors are congenital because they are the most common tumor found in infants and children. 10 Hemangiomas can be located on the skin, mucosa, and deep structures such as bones, muscles, and glands. 11 Cavernous hemangiomas of the nasal cavity are very rare. A systematic review of case reports of sinonasal cavernous hemangioma published since 1995 found only 23 cases (table) . [3] [4] [5] [6] [7] 9, [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] Of these 23 cases, the cavernous hemangioma had originated in the lateral wall of the nasal cavity in 22 (95.7%), where they tended to aggressively compress the surrounding structures; in the other case, the lesion was located in the nasal septum. The 23 cavernous tumors were found primarily in patients older than 40 years; a slightly high percentage of them were women (13/23; 56.5%).
Capillary tumors have been reported to be less aggressive than cavernous tumors, and they rarely involve the paranasal sinuses; most have been attached to the nasal septum, particularly in the Kiesselbach triangle. 9 Furthermore, capillary hemangiomas are more common www.entjournal.com  E31 Pedunculated cavernous hemangioma originating in the olfactory cleft dysfunction. A disorder termed olfactory cleft disease has been described within the past decade. 25, 26 Olfactory cleft disease is defined as (1) an olfactory dysfunction related to a clinical and/or radiologic abnormality of the olfactory cleft or (2) a pathologic process limited to or predominating in the olfactory cleft. 25 Olfactory cleft disease involves various pathophysiologic processes, including malformation, inflammation, tumor, and so on. Our patient met the diagnostic criteria for olfactory cleft disease, and we believe that this report represents the first case of an olfactory cleft cavernous hemangioma and the first report of olfactory cleft disease associated with a cavernous hemangioma to be reported in the English-language literature.
Making a histologic diagnosis of cavernous hemangioma prior to treatment is frequently difficult, owing to the risk of uncontrollable bleeding following a biopsy. Hayden et al reported 2 cases of cavernous hemangiomas of the sphenoid sinus in which patients died from complications associated with the diagnostic biopsy. 27 CT can provide useful information about the lesion's size and its expansion into adjacent tissue. The degree of contrast enhancement varies from minimal or no than cavernous hemangiomas in women, and they tend to occur at a younger age. 2 A lesion in the olfactory cleft may cause olfactory enhancement to striking enhancement, but it is most often mild to moderate. However, a small number of hemangiomas, including the one in our patient, exhibit an atypical enhancement pattern as a result of intralesional nonenhanced thrombosis or fibrotic, degenerated, or calcified components. 14 Moreover, the variable vascularity found in hemangiomas can influence the nature of enhancement. 28 Hemangiomas have a characteristic signature on magnetic resonance imaging (MRI); they appear as an isointense lesion on T1-weighted imaging and as a hyperintense lesion on T2-weighted imaging. Therefore, MRI is a useful diagnostic tool for identifying angiogenic tumors. 26 Gadolinium administration produces complete, intense, and homogeneous enhancement in most tumors. 9 A mild or marked decrease in the T2weighted signal may be attributable to fibrofatty septa between vessels, to hyalinized or thrombosed vascular channels, to hemosiderin deposition, or to rapid blood flow in the vessels. 29 Angiography may be a useful diagnostic tool because the growth of feeder vessels (but no large draining veins) typically increases in the area of the tumor. 30 We did not obtain an MRI or angiography in our case because our patient refused these tests, owing to the financial burden, and because the appearance of the tumor on CT clearly indicated that an en bloc resection was possible. Determining the origin of our patient's tumor was difficult preoperatively because the mass had filled the nasopharynx and bled easily. Therefore, our differential diagnosis included a cavernous hemangioma and a juvenile nasopharyngeal angiofibroma (JNA), which is similar in appearance.
JNAs affect adolescent boys almost exclusively, but they have been reported in women and elderly patients on rare occasions. 31 JNAs often exhibit numerous secondary attachments, which can complicate resection in continuity. A blood transfusion is essential in some patients with severe intraoperative blood loss. Histologic examination has shown that JNAs are composed of thinwalled vessels of varying caliber in a mature connective tissue stroma. 32 Surgery is curative for sinonasal cavernous hemangioma. The endoscopic approach is the first choice for most patients because it allows for direct visualization of the lesion during excision. Ligation or cauterization of the feeding vessels is crucial in order to minimize bleeding during the operation. Selective preoperative embolization may be useful for extensive lesions.
In our patient, bleeding during surgery was almost completely controlled by careful handling of the feeding vessels, which highlights the key role of this surgical technique in endoscopic resection. Other effective methods of managing an extensive hemangioma include sclerotherapy, cryotherapy, and yttrium aluminum garnet (YAG) laser resection. Radiation therapy is used to arrest the progression of unresectable or inaccessible lesions. 30 
